This paper evaluates the impact of the 2008 Rapid Improvement Programme that aimed at promoting normal birth and reducing caesarean section rates in the English National Health Service. Using Hospital Episode Statistics maternity records for the period 2001-2013, a panel data analysis was performed to determine whether the implementation of the programme reduced caesarean sections rates in participating hospitals. The results obtained using either the unadjusted sample of hospitals or a trimmed sample determined by a propensity score matching approach indicate that the impact of the programme was small. More specifically there were 2.3 to 3.4 fewer caesarean deliveries in participating hospitals, on average, during the postprogramme period offering a limited scope for cost reduction. This result mainly comes from the reduction in the number of emergency caesareans as no significant effect was uncovered for planned caesarean deliveries.
serious risks are involved (Bragg et al., 2010; Menacker & Hamilton, 2010; Shorten, 2007) . Women may experience surgical complications; they are more likely to be rehospitalised, and they face increased probabilities for complications in subsequent pregnancies (Bragg et al., 2010; Deneux-Tharaux, Carmona, Bouvier-Colle, & Bréart, 2006; Landon et al., 2004; Lavender, Hofmeyr, Neilson, Kingdon, & Gyte, 2012; Shearer, 1993; Villar et al., 2006; Yang et al., 2007) . Additionally, although less frequently, serious neonatal complications requiring intensive care may also occur (DiMatteo et al., 1996; Lavender et al., 2012; Shorten, 2007) . Caesarean deliveries have also been shown to have long-term health implications for infants as compared to normal births; therefore, reducing caesareans can have longterm health benefits (Neu & Rushing, 2011) . At the same time, hospital costs for caesarean section deliveries are significantly higher as compared to those of a normal delivery (Menacker & Hamilton, 2010; Shearer, 1993) . On the other hand, some of the benefits linked with planned caesarean deliveries include greater safety for both mothers and babies due to technological advances in the procedure, avoidance of labour pain, and convenience (Bragg et al., 2010; Lavender et al., 2012; Shearer, 1993) .
Several factors seem to explain the observed variation in caesarean section deliveries. The most popular one is increased maternal requests in cases where medical or obstetrical indications are small or absent, mostly for lifestyle reasons (Alves & Sheikh, 2005) . 1 In these cases, women seek to plan a caesarean delivery because the physical or psychological benefits outweigh the perceived risk of an adverse outcome (Fenwick, Staff, Gamble, Creedy, & Bayes, 2010; Lavender et al., 2012) . The observed upward trends have also been attributed to the rising maternal age, improvements in medical and technological equipment which have made the procedure safer, and the growing portion of women who had previous deliveries by caesarean section (Bragg et al., 2010; Lancet, 2000) . The threat of lawsuits and malpractice claims may also lead hospitals and physicians to more defensive medicine in order to eliminate childbirth risks (Dubay, Kaestner, & Waidmann, 1999; Localio et al., 1993; Yang, Mello, Subramanian, & Studdert, 2009 ). 2 Grant (2009) and Gruber, Kim, and Mayzlin (1999) have examined the role of financial incentives showing that caesarean section rates increase with the fee differentials between caesarean and vaginal childbirth. Moreover, based on an induced-demand model, Gruber and Owings (1996) demonstrated that declines in state-level fertility rates have led obstetricians and gynaecologists to substitute vaginal deliveries with more highly reimbursed alternatives. However, according to recent evidence using individual level data for the United States, the convenience-driven physician-induced demand is small, and the decision takes place in the ward rather than being planned in advance (Lefèvre, 2014) . The role of maternity staffing levels has also been examined. More, better trained and experienced maternity workforce may contribute in lowering the caesarean section rates, especially the emergency ones (Alves & Sheikh, 2005; Lancet, 2000) .
Several studies regarding the effectiveness of interventions aiming to promote normality have been conducted (Marshall, Spiby, & McCormick, 2015) . In England, the "Focus on Normal Birth and Reducing Caesarean Section Rates" initiative was part of the Spread and Adopt Rapid Improvement Programme implemented in July 2008. It was mainly influenced by previous work performed during the 1990s by a working group in Ontario (Canada) that examined how specific hospitals were able to maintain low caesarean section rates (Baldwin, Brodrick, Cowley, & Mason, 2010; Marshall et al., 2015) . They found that cultural aspects, such as willingness to keep low rates, normal birth culture, teamwork, leadership, quality-improvement activities, and the ability to manage change, were the driving factors of their success. In the same spirit, this initiative of the Rapid Improvement Programme (RIP hereafter) targeted in promoting vaginal deliveries and reducing caesarean section rates. The programme was implemented in 20 NHS trusts selected from a wider pool of applicants (two per Strategic Health Authority). 4 Participating trusts were offered a toolkit containing four pathways to facilitate self-improvement; one with respect to the characteristics of each organisation and three clinical pathways in order to keep first pregnancy and labour normal, promote vaginal birth after caesarean and plan elective caesareans (Marshall et al., 2015) . Furthermore, various other tools were offered in order to support service improvements identified by hospital teams (National Institute for Health and Care Excellence, 2007). Marshall et al. (2015) have recently performed the first attempt to evaluate the effectiveness of this programme by using a mixedmethods study, that is, by collecting data, sending questionnaires, and interviewing key individuals from the participating trusts. They document a marginal decline in mean total caesarean section rate right after the programme implementation and reductions for trusts where caesarean delivery rates were the highest.
In this paper, we attempt a formal evaluation of the RIP by using records from the Hospital Episodes Statistics (HES hereafter) database and exploiting the quasi-experimental setting offered by the programme implementation. Hence, we seek to identify the causal effect of programme participation on caesarean deliveries relying on panel data methods. The results indicate that the overall reduction of caesarean deliveries in participating hospitals was rather small. The empirical analysis ensures that the uncovered differences are obtained through the comparison of participating and non-participating hospitals exhibiting similar prepolicy caesarean section trends. Moreover, our models control for observed and unobserved hospital heterogeneity, and they account for possible non-random selection into the programme, because outcomes were systematically higher in treated hospitals before the programme implementation. The results suggest that in participating trusts, there were 2.3 to 3.4 fewer caesarean sections, on average, during the post-policy period relative to non-participating trusts, ceteris paribus. Most of this effect comes from the reduction in emergency caesarean deliveries as no significant effects were traced in the case of planned procedures. Given the tariff differential between normal and caesarean deliveries, the results suggest a limited scope for cost reduction.
The remainder of the paper is structured as follows. Section 2 presents the data sources and some preliminary descriptive analysis. Section 3 outlines the empirical strategy, and Section 4 discusses the results. Section 5 concludes.
| DATA SOURCES AND DESCRIPTIVE ANALYSIS
Data were extracted from the HES records. HES is a pseudo-anonymous patient-level administrative database containing details of all admissions, outpatient appointments, and accident and emergency attendances at all NHS trusts in England, including acute hospitals, primary care trusts, and mental health trusts.
5 Each HES record contains details of a single consultant episode: A period of patient care overseen by a consultant or other suitably qualified healthcare professional, for example, a registered midwife. It is more common to work with spells or admissions, which is a continuous period of time spent as a patient within a trust. This may include more than one episode. The anonymous, unique patient identifiers in the HES records help to append or derive relevant information from previous delivery and spells. This allows for a more complete picture of a woman's obstetric history to be compiled. 6 Primary care trusts, mental 4 More specifically, 68 trusts applied for programme participation; however, no further details were provided on this issue. health trusts, and private providers were not included into the dataset. This was done mostly to avoid any confounding errors. For example, primary trusts provide a great deal of community-based midwifery care (e.g., antenatal care and home deliveries), which will distort the representation somewhat. Moreover, only secondary care providers were considered for programme participation. Attached to a mother's delivery episode is the "maternity tail," that is, records for up to nine babies. Each baby has its own HES birth record, but this is not linked to the mother's delivery record. The original HES data for the period between January 2000 and March 2013 contained 7,749,694 observations. After removing those with missing values on key characteristics, 7,482,861 records for women who delivered in 165 NHS secondary care providers remained. Figure 1 displays the mean monthly rate across all trusts for each of the three outcomes considered here, that is, total, planned, and emergency caesarean section rates (calculated as the number of caesareans over total number of deliveries). For a better picture about their evolution over time, the smoothed values from an Epanechnikov kernel weighted local polynomial regression are plotted (red line). The overall caesarean section (C-section hereafter) rate in Figure 1a follows an upward trend especially during the preprogramme period, but it moderates after 2008m7. This is mostly due to the movement of the planned C-section rate series (Figure 1b) . The emergency C-section rate (Figure 1c ) declines after mid-2008 although it was steadily increasing before the programme implementation. Table 1 presents some basic descriptive statistics regarding the C-section rates. Because the programme was implemented at the trust level, the individual HES records are collapsed (by taking means) by trust and month in order to calculate these statistics, which are weighted by the total number of deliveries in each trust-month cell. The mean C-section rate is 24% throughout the period and significantly higher in treated trusts before and after the RIP; however, the difference between the two groups is lower during the second period. The planned C-section rate oscillates around 10% over the period for both treated and control trusts; however, the difference between the two groups becomes slightly higher after the implementation of the RIP. Emergency C-section rate is about 15%, and it is higher in participating trusts during the preprogramme period although their difference is smaller and insignificant during the second period. A similar table displaying statistics and differences for the explanatory variables is given in Table S1 . These include the proportions of women by age category, ethnic group, and urban and socio-economic status. The latter is based on the socio-economic quintile of their residence area, and it is measured using the 2007 Index of Multiple Deprivation (IMD hereafter) at the Super Output Area (DCLG, 2011).
7 Moreover, there are variables measuring the mean parity, the percentages of nulliparous women, singleton births, healthy mothers, birth weight, those who were discharged to their home within 2 days, those who were readmitted within 28 days, those who had a C-section delivery before, a hospital load variable measuring the average daily number of deliveries within each trust, and the share of "high risk" women.
8 Table 1 shows that differences in outcomes between RIP and non-RIP trusts have changed, although marginally, after the implementation of the programme. However, we cannot rely on a descriptive analysis to evaluate the impact of the intervention. The fact that the RIP was implemented in some NHS trusts but not in others offers an attractive research design; however, there could be non-random selection into the programme. In studies using observational data, the basic conditions under which a comparison between treated and control units is valid are that (a) both groups have common trends in preintervention outcomes and (b) their characteristics remain stable over time. Similar preprogramme trends in C-section rates ensure that we can treat this setting as a natural experiment. Figure 2 checks for common trends. In order to remove the noise from seasonal, time, and hospital fixed effects, each outcome variable was regressed on a linear time trend, month and year indicators, trust fixed effects, and the regressions were weighted by the monthly number of deliveries in each trust in order to account for hospital size. For all three C-section rates (Figures 2a, b, c) , trends seem to be similar during the pre-RIP period.
9 Moreover, the characteristics of trusts in treatment and control groups remain quite stable (Table S1 ). Hence, non-participating trusts can be considered as a valid control group for the analysis. Regarding the post-RIP period, a small convergence for the total C-section rate is observed, mostly as a result of the drop in the emergency rate ( Figure 2c ). Planned C-sections continued to rise, especially towards the end of the period under consideration.
tify women with "high risk" pregnancies because of pre-existing medical conditions, a complicated previous obstetric history or conditions that develop during pregnancy. These women and their babies may have different outcomes from women regarded as a "low risk." They used the National Institute for Health and Care Excellence intrapartum care guideline (NICE, 2007) and matched the conditions listed in the guideline to relevant four alphanumeric digit ICD-10 codes. For certain conditions, other types of codes were matched, such as OPCS-4 or HES Data Dictionary data items, for example, to identify breech presentation or multiple pregnancy.
9 Simple regression-based tests were used to check for common trends between RIP and non-RIP trusts during the preprogramme period. More specifically, for each group of trusts, each outcome was regressed on a linear time trend, and a Chow test was performed. The null hypothesis that the estimated trend coefficients are not statistically different between the two groups could not be rejected for any of the three outcomes. The same conclusions were reached to when the linear time trend was replaced with a quadratic one. Finally, the growth rate of each outcome was regressed on a programme participation indicator using the preprogramme sample; in all three cases, the estimated coefficients were not statistically different from zero according to a t test. The results are available upon request.
| EMPIRICAL STRATEGY
The objective is to examine whether C-section rates were causally affected by participation in the RIP. In the HES, database outcomes are measured at the individual level, so a baseline model for modelling the probability of a caesarean delivery would be specified like this:
In this case, y iht indicates whether the i-th woman in the h-th trust delivered with a C-section (overall, planned, or emergency) in month t. Fixed hospital and time effects are controlled for by α h and λ t , respectively. The provided patient identifiers do not allow us to follow mothers over time; hence, mother fixed effects are not included; however, our models control for variables describing mothers' obstetric history, for example, the number of previous births and the incidence of a past C-section. The treatment, that is, participation in the RIP during the policy-on period, indicated by P ht , varies at the hospital level.
10 X iht contains a set of observed characteristics at the individual level (see data section)
as well as hospital-specific parametric time trends and other interactions between time and regions. Finally, ε iht is the error term. In this framework which retains the basic features of a difference-in-differences (DiD) approach, β is the DiD parameter of interest indicating the average treatment effect on the treated units, and it is identified under the assumption that counterfactual trends in participating and non-participating trusts would have been identical in the absence of the RIP. However, the programme was implemented at the provider level, so it would be interesting to examine the behaviour of providers. Given that the necessary variation required for estimating the parameter of interest occurs at the hospital level and our data follow the same hospitals over time, we collapse, by taking means, the individual HES records by provider and month and then estimate standard fixed effects models of the form:
As the treatment may had not been randomly assigned, the identifying assumption is that conditional on provider fixed effects and other observed covariates the program participation status is orthogonal and hence counterfactual outcomes would be independent from the treatment had the RIP not been implemented (Conditional Independence Assumption). In Equation 2, outcomes could be either the monthly ratio or the number of C-section deliveries in each trust, and the models can be estimated using either ordinary least squares (OLS) or an estimator more appropriate for count data, for example, Poisson. Using either Equations 1 or 2 should lead to the same conclusions; in both cases, standard errors are clustered at the provider level to account for common error variation within providers. 10 The terms hospital, trust, and provider are used interchangeably throughout the paper. Although there is evidence that pre-RIP trends in treatment and control hospitals were not significantly different (Figure 2) , Equation 2 can be modified to investigate the existence of trends more formally:
Here, we have included q leads of the treatment in order to investigate for any systematic pre-existing trends indicating the existence of anticipatory effects on behalf of the hospitals. We also include m lags of the treatment in order to see how the treatment effect changes over time after the RIP implementation. It should be noted that the treatment occurs in period 0, thus testing the assumption of no pre-RIP trends should require that β τ = 0 for every τ < 0. In the empirical programme evaluation literature, it is common that transitory shocks in the outcome variable could affect the selection process hence leading to an overestimation of the treatment effect; this is also known as the "Ashenfelter's Dip" (Ashenfelter, 1978; Ashenfelter & Card, 1985) . In Figure 2 , there is a visible hump, especially in the case of emergency C-sections, before the RIP implementation so this could be the case here as well. By controlling for leads of the treatment status, we will be able to detect whether our results are driven by anticipatory effects or transitory shocks. No prior assumptions are placed upon the values of the estimated lagged treatment status coefficients, that is, when τ ≥ 0, as the effect of the treatment could remain stable, accelerate, or diminish over time.
11
As a robustness check to ensure the identification of the programme participation impact, we use a propensity score matching approach. More specifically, we first run a probit model conditioning programme participation on pretreatment HES characteristics at the hospital level, that is, p(X) ≡ Pr(P h = 1| X h = x). Then the predicted probabilities from this model are used to trim the hospital sample so that only those for which a good comparator can be found in terms of the estimated propensity score are included when estimating our fixed effects models. In other words, only similar hospitals are compared by omitting those for which a suitable control hospital cannot be found (Heckman, Ichimura, & Todd, 1998) . Then the estimation of Equations 2 and 3 is performed using the trimmed sample of matched hospitals falling within the common support region.
12 Although in most of the cases, treated and control providers are quite balanced in terms of observable characteristics (Table S1 ); selection into programme participation could be non-random given that outcomes are systematically higher in participating trusts as seen in Table 1 and Figure 2 . Restricting the sample to the common support region will help in assessing the robustness of the estimated DiD parameters. (Panel B) . The baseline model in Column 1 conditions the incidence of a C-section at the mother level on a treatment (RIP participation) indicator varying at the hospital-month level (i.e., equal to 1 for participating trust postprogramme and zero otherwise), a set of hospital and year fixed effects and hospital specific linear time trends. Standard errors are clustered at the provider level. The model is progressively saturated in Columns 2, 3, and 4 to include an overall linear monthly time trend, interactions between years and Strategic Health Authority (SHA hereafter) indicators in order to control for time-varying unobserved regional heterogeneity, for example, changes in the composition of the local population, fluctuations in regional funding and local SHA policies, and a set of maternal characteristics. 13 The latter includes variables indicating the age group, ethnic background, socio-economic status, urban status, parity, nulliparous, high risk, healthy mother, singleton birth, a previous C-section, discharge to home within 2 days, readmission within 28 days, birth weight, hospital load, and the month of delivery. The results between OLS and Logit estimates are fairly close. The obtained DiD parameters are negatively signed, especially in the cases of overall and emergency C-sections, and they are remarkably stable across different model specifications. They indicate that the individual probability of a C-section is lower in treated hospitals; however, standard t tests indicate that these parameters are not statistically different from zero. Only in the case of emergency C-sections the coefficients are statistically significant at the 10% level, but their significance disappears once SHAyear interactions and maternal characteristics are controlled for in Columns 3 and 4.
| RESULTS

| Individual-level models
| Hospital-level models
The results in Table 2 indicate that the individual probability for a caesarean delivery was little, if at all, affected in treated hospitals during the RIP period. However, because the programme was implemented at the hospital level, the remainder of the analysis will be carried out using hospital panel data models. These will indicate how the programme influenced the behaviour of participating providers. To do so, we collapse the individual HES records by trust and month 11 A popular example of this approach can be found in Autor (2003) who examines the impact of employment protection on outsourcing.
12 A similar approach is followed by Machin and Marie (2011) who study how police funding affects crime.
13 There were 10 SHAs in the English NHS up to 2013; each one represented a different region of the country. They were responsible for regional health policy making, managing local healthcare provision, and implementing policies set by the Department of Health (Cooper, Gibbons, Jones, & McGuire, 2011 Table 3 . In Panel A, we present OLS estimates of models where the dependent variable is the monthly ratio of C-section deliveries to the total number of deliveries in each hospital. All OLS regressions are weighted by the number of total deliveries in each hospital-month cell in order to account for average volume effects not fully captured from provider and time fixed effects as well as to correct for heteroskedasticity. 14 As expected, the estimated parameters are very similar to those obtained from the mother-level models in Table 2 . The estimated effect of programme participation is negative and robust to various model specifications when considering total and emergency C-sections; however, the standard errors are high relative to the estimated coefficients. Although not reported, we should note that the estimated models presented here are of great explanatory power. More specifically, in the case of total C-sections, the R-squared is approximately 0.7 whereas the respective values for planned and emergency C-sections are around 0.6. In order to avoid any kind of transformation of the dependent variable, because in several cells, the number of C-sections is zero; the same model specifications are estimated using the count of C-section deliveries as a dependent variable and controlling additionally for the total number of deliveries in each hospital-month cell. The obtained Poisson estimates are reported in Panel B of Table 3 . 15 The results still lead to the same conclusions; however, according to standard t tests, there are some statistically significant coefficients. Regarding the overall C-sections, the Poisson treatment parameter estimate in Column 4 is −0.03 and −0.04 for overall and emergency C-sections, respectively. Given that the link function is the log one, this indicates that in RIP-participating hospitals, the overall number of C-section was reduced by almost 2.9% during the postprogramme period. 16 In other words, for an estimation sample mean of 80.3 total caesareans, there were 2.3 fewer caesarean deliveries in each treated trust after the RIP implementation, ceteris paribus. As in the OLS case, the programme did not seem to affect planned caesarean deliveries. Most of the effect seems to stem from the reduction of the emergency C-section deliveries. impact of the RIP is higher, and it indicates that in participating trusts, emergency C-sections were lower by nearly 4% in the postprogramme period, ceteris paribus. Given an estimation sample mean of 48.1 emergency caesareans, this parameter estimate translates into 1.9 fewer emergency C-sections, on average, in each treated hospital after July 2008.
| Matching DiD estimates
Although quite stable, the reported parameters could be biased due to possible non-random selection of hospitals into the RIP. Observed characteristics seem to be similarly distributed between treated and control trusts; hence, the two groups are quite balanced in terms of covariates in the preprogramme period (Table S1) . However, as shown in Table 1 and Figure 2 , treated hospitals exhibited higher C-section rates before the RIP. If observed outcomes have influenced the selection process, we need to ensure that we use a valid control group for treated hospitals. Following Heckman et al. (1998) , a probit model conditioning programme participation on a set of preprogramme variables at the provider level was estimated; the obtained parameters and marginal effects are displayed in Table S2 . The sample was then trimmed in order to keep only the matched sample of hospitals, that is, those that lie within the common support region of the predicted propensity score from this probit model. Restricting the estimation sample in the common support region results in losing 115 control hospitals and 3 treated ones, leaving us with 47 hospitals in total (30 control and 17 treated). 17 Equation 2 was estimated via OLS (for the C-section rates) and Poisson (for the C-section counts) using the matched sample. Table 4 presents the results. According to the OLS estimates (Panel A, Table 4 ), overall and emergency C-section rates have significantly declined in participating trusts postprogramme; the estimated DiD coefficients are around −0.007 (Column 4). Again, no effect is uncovered for planned C-section deliveries. The Poisson estimates in Panel B also point to the same conclusion. The estimated coefficient is −0.04 when considering the total number of C-sections and −0.06 when focusing on the emergency cases. A simple t test indicated that they are statistically significant at the 10% and 5% level, respectively. The estimation matched sample means for overall and emergency C-sections are 82.2 and 48.6 deliveries, respectively. Hence, the results indicate that in RIP providers, there were 3.4 fewer total and 3 fewer emergency C-sections, on average, after the programme implementation, holding everything else fixed.
17 Alternative specifications of the propensity score model result in various sample sizes; however, the results are quite stable (and available upon request). These results confirm that programme participation caused a small reduction of C-section rates. The Poisson estimates for the unadjusted and the matched samples of providers suggest that there were 2.3 to 3.4 fewer C-sections, on average, in RIP participants after the programme, ceteris paribus. The respective range for emergency C-sections is 1.9 to 3. According to publicly available NHS Payment by Results National Tariff Information, the average national tariff for normal deliveries without complications was £1,183 for the period between fiscal years 2008/2009 and 2011/2012 . The average tariff for C-section deliveries without complications was £2,424 as there is no distinguished tariff for planned and emergency caesareans (Department of Health, 2009) . Therefore, the mean tariff differential between the two procedures over the period was about £1,241. Assuming that normal deliveries were carried out instead of the avoided C-sections, a rough and conservative estimate of the average cost reduction for each treated hospital ranged between £2,904 (=2.3 × £1,241) and £4,219 (=3.4 × £1,241) during the post-RIP period. The respective potential cost saving range in the case of emergency C-sections was £2,383 to £3,723. However, these figures are only indicative about the effectiveness, in terms of cost reduction, of the RIP and should be viewed with caution.
18 Moreover, besides any cost saving opportunities for providers, short-and long-term health implications that are associated with reduced caesarean deliveries for both the mothers and their babies should be considered as well, although their quantification is difficult (e.g. Bragg et al., 2010; Neu & Rushing, 2011; Shorten, 2007) .
| Leads and lags
As a final check, the dynamics of the relationship between maternal outcomes and RIP participation were considered. In order to investigate whether its impact grows, mean reverts, or stabilises over time as well as to test for any anticipation effects, the original fixed effects model was augmented by leads and lags of the treatment status, that is, as in Equation 3. More specifically, treatment indicators were added for every month before the actual treatment (until July 2006), and another set of treatment indicators was added for every month until December 2012. The set of leads will therefore help examine the existence of any anticipation effects; the set of lagged treatments will reveal the adjustment process in the postprogramme period. We estimate Equation 3 using the full model specification controlling for time and hospital fixed effects and hospital-specific time trends, that is, as in Column 4 of Table 3 , via OLS and Poisson on both the unadjusted 18 Information on the cost of the programme is not available; hence, a cost-benefit analysis cannot be performed. and the propensity score matched samples of NHS providers. Again, OLS and Poisson estimates lead to fairly similar conclusions. Figure 3 graphs the obtained parameter values. Their pattern follows closely the differential in C-section rates between treated and control hospitals observed in Figure 2 . For illustration reasons, only the values of the estimated coefficients of interest are plotted, not their confidence intervals. However, it should be noted that especially in the pre-RIP period (left to the vertical line), the reported parameters are not statistically significant as seen in Figure 3 ; they oscillate around the horizontal line set to zero. Some negative and statistically significant coefficients are observed for the overall C-section case (Figure 3a) within the first year after the RIP and later on, in 2011. This is more pronounced in the emergency C-section case in Figure 3c . The estimated impact is negative and significant in the first year after the period implementation, especially when considering results based on the matched sample, and it exhibits a clearly downward trend throughout the postprogramme period. Overall, the results suggest that this service improvement programme did not cause a sizeable reduction of C-section rates. The impact was small, particularly for planned procedures. Reasons related to the convenience they offer to mothers and doctors could partially explain such a persistence. Moreover, preprogramme outcomes were systematically higher in treated hospitals indicating organisational cultures and clinical practices that are harder to change, especially given the facilitative and non-dictatorial nature of the programme (Marshall et al., 2015) . The evolution of mothers' profile before and after the programme could also justify the small effect. For example, more mothers are classified as "high risk," less healthy, and their age distribution is slightly shifted to the right (see Table S1 ). On the other hand, emergency procedures in treated hospitals seem to have been more affected by programme participation. A mixed methods study on participating trusts revealed that the initiative helped them to identify and question practices leading to avoidable C-sections (Marshall et al., 2015) . Improvements in the way diagnoses are made (e.g., increased motivation and higher level of interdisciplinary team working) and the use of more experienced and skilled workforce could offer an interpretation of the slightly reduced number of emergency C-sections.
| CONCLUSIONS
Caesarean section rates are increasing in recent years, and slowing or reversing this trend has been under the focus of researchers and health policy-makers. The Rapid Improvement Programme implemented in the English NHS circa mid-2008 was one such attempt. It aimed to promote normal birth over caesarean deliveries by providing the participating secondary care providers a toolkit to reduce and maintain their C-section rates low. Twenty trusts were selected from a wider pool of applicants to participate into the programme. The purpose of this study was to offer the first evaluation of the impact this initiative had had using quasi-experimental empirical methods. Using records from the maternity tail of the Hospital Episode Statistics database for the period 2000m1-2013m3, the study covered all women delivered in treated and control trusts before and after the programme implementation.
Our analysis relied on panel data empirical approaches. A preliminary descriptive analysis indicated that treated and control trusts were similar in terms of preprogramme trends in outcomes and quite balanced regarding their observable characteristics. The estimated parameters of interest suggested that the impact of the programme on participating trusts was quite small. On average, there were about 2.3 fewer total and 1.9 fewer emergency caesarean deliveries in participating hospitals during the postprogramme period, ceteris paribus. The results were confirmed even when the sample of trusts was restricted to the common support region indicated by a propensity score model that conditioned programme participation on prepolicy variables. This was done to ensure that we use a valid control group for programme participants. An analysis using the restricted sample suggested an average postprogramme reduction of 3.4 total and 3 emergency caesareans in participating trusts, ceteris paribus. There was no evidence of significant changes regarding the planned caesarean deliveries. Given that caesarean deliveries are attached to a higher tariff as compared to normal births, this offered NHS providers a limited scope for potential cost saving; however, any approximations are rough and conservative, and they should be viewed with caution. Moreover, given that lower caesarean section rates are associated with short-and longterm health implications for both mothers and their babies, our results have some clinical significance as well.
To our knowledge, this is the first attempt for a formal evaluation of the Rapid Improvement Programme using large scale data. Although the results indicated a small impact regarding its overall effectiveness, we believe that they make an important contribution to the caesarean sections literature and offer a useful insight to initiatives designed to promote normal birth. More effort should be placed upon identifying ways to confront the increased number of caesarean sections especially in cases without a justified medical decision, for example, due to convenience for both mothers and providers or lack of an appropriately skilled maternity workforce.
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